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Lower Leon Creek Watershed 

• Lower Leon Creek (LLC), Segment 1906, 
from the confluence with the Medina 
River in Bexar County to a point 100 m 
(110 yards) upstream of SH 16 northwest 
of San Antonio in Bexar County. 
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Drains ~4,180 sq. mi. 
13 Classified Segments 
Flows through portions of 5 
counties 
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• Six assessment units 

• ~32 mile long 

• Drains ~228 sq. miles 

• 22 TCEQ stations 

Lower Leon Creek 



Draft 2014 IR - Listings 
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*Listings from 2014 Draft IR are identical to 2012 IR 



2012 IR - Concerns 
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Draft 2014 IR - Concerns 
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Lower Leon Creek  
UAA 

 

The purpose of the LLC UAA 
is to evaluate and further 
define the appropriate aquatic 
life use (ALU) and dissolved 
oxygen (DO) criterion in the 
Lower Leon Creek.  

 
Sub Tasks: 
- Menger & Picosa Creek 24-

Hr & Flow data 
- Cibolo Creek Boundary Re-

Definition 
- Routine Water Quality @ 6 

sites in Cibolo & Medio 
Creeks and Medina River 
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TCEQ 12840 – Leon Creek @ Quintana Rd 



LLC UAA Sampling Schedule 
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Station 
ID 

Station Description Seg_AU Biological Conventional 
WQ 

24-Hr 
Event 

14198 Leon Upstream Leon 
WWTP 

1906_01 4 4 10 

12835 Leon @ Applewhite Rd 1906_02 4 4 10 

12836 *Leon @ SH 16 1906_02 3 3 11 

12837 *Leon @ Loop 410 S 1906_03 3 3 11 

12838 Leon @ IH-35 1906_03 4 4 10 

12840 Leon @ Quintana Rd 1906_04 4 4 10 

12844 Leon @ Loop 13 1906_05 10 

20518 Leon @ Old HWY 90 W 1906_06 4 4 10 

14209 Leon Upstream Rodriguez 
Park 

1906_06 10 

12846 Leon @ W Commerce 1906_06 10 

*Added in Work Order #2 

F
L
O
W 

Upstream 

Downstream 



Methodology 
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Smith-Root LR-24 
Electrofisher 

YSI EXO1 & 600 
XLM Multi-probe 

Instruments 

SonTek FlowTracker 
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14198 - Leon Creek Upstream Leon WWTP 
March 16, 2015 
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20518 – Leon Creek @  
Old HWY 90 West 
March 26, 2015 
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LLC UAA Conventional 
Water Quality sample 
parameters: 
• Total Alkalinity 
• Chloride 
• Total Suspended Solids 
• Volatile Suspended Solids 
• Nitrate  
• Nitrite 
• Sulfate 
• Fluoride 
• Chlorophyll-a 
• Ammonia 
• Total Phosphorus 
• Total Organic Carbon 
• Total Kjedahl Nitrogen 

 

12835 – Leon Creek @ Applewhite Rd 
1 Sulfate Exceedance (122 mg/L) 
120 mg/L Criteria – Mean 87.2 mg/L 

- 5 other exceedances, all for parameters 
w/screening levels  
- 3 Nitrate exceedances on 8/10 & 8/11 at 
three consecutive sites 



24-Hr Results 
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Station 
ID 

Station Description Seg_AU 24-Hr 
Events 

DO Min. 
Exceedances 
(<3.0 mg/L) 

DO Avg. 
Exceedances 
(<5.0 mg/L) 

LOS 

14198 Leon Upstream Leon 
WWTP 

1906_01 10 0 0 FS 

12835 Leon @ Applewhite Rd 1906_02 10 0 0 FS 

12836 *Leon @ SH 16 1906_02 6 0 0 NC 

12837 *Leon @ Loop 410 S 1906_03 6 0 0 NC 

12838 Leon @ IH-35 1906_03 
 

10 2 2 CN 

12840 Leon @ Quintana Rd 1906_04 10 0 0 FS 

12844 Leon @ Loop 13 1906_05 10 1 0 FS 

20518 Leon @ Old HWY 90 W 1906_06 10 3 5 NS 

14209 Leon Upstream 
Rodriguez Park 

1906_06 10 5 7 NS 

12846 Leon @ W Commerce 1906_06 10 6 5 NS 

F
L
O
W 

Upstream 

Downstream 

*12836 & 12837 will be sampled in 2016 



LLC UAA 24-Hr Results 

2

3

4

5

6

7

8

14198 12835 12836 12837 12838 12840 12844 20518 14209 12846

Avg. DO Min. (mg/L) Avg. DO Avg. (mg/L)
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FLOW Downstream Upstream 



24-Hr Events 

• 7Q2 = 2.5 cfs - can 
be used for that 
site and anything 
downstream until 
a ‘major feature’ 
 

• Used from AU 
1906_03 to the 
confluence with 
the Medina River 
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12838 – Leon Creek @ IH-35 



LLC UAA 24-Hr Results 

17 *All exceedances @ 12838 occurred with flow <7Q2  

Station 
ID 

Station Description Seg_AU 24-Hr 
Events 

DO Min. 
Exceedances 
(<3.0 mg/L) 

DO Avg. 
Exceedances 
(<5.0 mg/L) 

LOS 

14198 Leon Upstream Leon 
WWTP 

1906_01 10 0 0 FS 

12835 Leon @ Applewhite Rd 1906_02 10 0 0 FS 

12836 *Leon @ SH 16 1906_02 6 0 0 NC 

12837 *Leon @ Loop 410 S 1906_03 6 0 0 NC 

12838 Leon @ IH-35 1906_03 
 

8 0 0 NC 

12840 Leon @ Quintana Rd 1906_04 10 0 0 FS 

12844 Leon @ Loop 13 1906_05 10 1 0 FS 

20518 Leon @ Old HWY 90 W 1906_06 10 3 5 NS 

14209 Leon Upstream 
Rodriguez Park 

1906_06 10 5 7 NS 

12846 Leon @ W Commerce 1906_06 10 6 5 NS 

F
L
O
W 

Upstream 

Downstream 



LLC UAA 24-Hr Results 
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20518 – Leon Creek @ Old HWY 90 W 
Avg. Flow = 6.5 cfs Median = 0.8 cfs 

14209 – Leon Creek Upstream 
Rodriguez Park  Avg. Flow = 5.9 cfs 
Median = 0.8 cfs 

12846 – Leon Creek @ W Commerce 
Avg. Flow = 3.6 cfs Median = 0.6 cfs 

Average flow of 9.6-26.6 cfs for remaining sites 



Leon Creek @ IH-35 
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USGS Hydrograph through Leon_UAA sampling effort 



LLC UAA Nekton Results 
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Station 
ID 

Station Description Seg_AU Biological 
Events 

Nekton CV 
Adj. Mean 

ALU 
Achieved 

14198 Leon Upstream Leon 
WWTP 

1906_01 4 46.25 High 

12835 Leon @ Applewhite 1906_02 4 45.72 High 

12836 *Leon @ SH 16 1906_02 2 47.05 High 

12837 *Leon Bridge on Loop 
410 S 

1906_03 2 45.45 High 

12838 Leon @ IH-35 1906_03 4 43.04 High 

12840 Leon @ Quintana Rd 1906_04 4 42.51 High 

20518 Leon @ Old HWY 90 W 1906_06 4 36.63 Intermediate 

*12836 & 12837 will be sampled in July 2016 

F
L
O
W 

Upstream 

Downstream 

HIGH ≥41 



LLC UUA Nekton Results 
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F
L
O
W 

Upstream 

Downstream 

Station 
ID 

Station Description Seg_AU 

IBI Scoring Metrics 

Total # Fish 
Sp. 

# Native 
Cyprinid Sp. 

# Benthic 
Invert. Sp. 

# Sunfish 
Sp. 

% Tolerant 
Ind. 

% 
Omnivore

s 

% 
Invertivore

s 

% 
Piscivore

s 
Ind. 

Seine/Shock 
% Non-
Native 

% 
Disease 

14198 
Leon Creek Upstream 

Leon WWTP 
1906_01 

3 5 3 3 3 5 5 1 1 5 5 

5 5 3 5 5 3 5 3 3 5 5 

5 5 3 5 3 5 5 1 3 5 5 

5 5 3 5 3 3 5 1 2 5 5 

12835 
Leon Creek @ 
Applewhite Rd 

1906_02 

5 5 3 3 3 5 5 1 3 5 5 

5 5 3 3 5 5 5 1 4 3 5 

5 5 3 3 3 5 5 1 3 5 5 

5 5 3 5 1 3 5 1 3 5 5 

12836 Leon Creek @ SH 16 1906_02 
5 5 3 5 5 5 5 1 4 5 5 

5 5 3 3 3 5 5 1 2 3 5 

12837 
Leon Creek Bridge on 

Loop 410 S 
1906_03 

5 5 1 5 5 5 5 3 2 1 5 

5 5 3 5 5 5 5 1 3 1 5 

12838 Leon Creek @ IH-35 1906_03 

5 5 1 5 3 5 5 1 3 1 5 

5 5 1 5 5 5 5 1 3 1 5 

5 5 3 5 5 5 5 1 3 1 5 

5 3 1 5 5 3 5 3 2 1 5 

12840 
Leon Creek @ 
Quintana Rd 

1906_04 

5 3 1 5 5 5 5 1 2 3 5 

5 5 1 3 5 3 5 1 3 5 5 

3 5 1 3 5 5 5 1 1 1 5 

5 5 3 5 5 5 5 1 3 1 5 

20518 
Leon Creek @ Old 

HWY 90 W 
1906_06 

3 1 1 5 3 5 3 5 1 3 1 

3 3 1 5 3 3 5 5 2 5 5 

3 1 1 5 1 3 3 5 1 1 5 

3 3 1 5 3 5 5 5 1 1 5 

HIGH MEDIUM LOW 



 
20518 – Leon Creek @ Old HWY 90 W (1906_06) 
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No Texas Logperch (P. carbonaria) 
Only Site 

Only 2 Native Cyprinids 

Central Stoneroller (C. anomalum) 

Red Shiner (C. lutrensis) 

- Only 17 species captured  
- Very low fish abundance 

4 or more native Cyprinids at all other sites 



LLC UAA Benthic Results 
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Station 
ID 

Station Description Seg_AU Biological 
Events 

Benthic CV 
Adj. Mean 

ALU 
Achieved 

14198 Leon Upstream Leon 
WWTP 

1906_01 3a 30.9 High 

12835 Leon @ Applewhite 1906_02 4 32.3 High 

12836 *Leon @ SH 16 1906_02 1a 28.4 Intermediate 

12837 *Leon Bridge on 
Loop 410 S 

1906_03 1a 27.4 Intermediate 

12838 Leon @ IH-35 1906_03 3a 25.6 Intermediate 

12840 Leon @ Quintana Rd 1906_04 3a 31.2 High 

20518 Leon @ Old HWY 90 
W 

1906_06 3a 23.5 Intermediate 

a August 2015 samples still being processed 

*12836 & 12837 will be sampled in July 2016 

F
L
O
W 

Upstream 

Downstream 

HIGH ≥29 



LLC UAA Benthic Results 
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Station ID Station Description Seg_AU 

IBI Scoring Metrics 

Taxa 
Richness 

EPT Taxa 
Abundance 

Biotic 
Index 
(HBI) 

% 
Chironomidae 

% 
Dominant 

Taxon 

% 
Dominant 

FFG 

% 
Predators 

Intolerant:Toler
ant Taxa 

% of Trichoptera 
as 

Hydropsychidae 

# Non-
Insect 
Taxa 

% 
Collector-
Gatherers 

% of 
Elmida

e 

14198 
Leon Creek 

Upstream Leon 
WWTP 

1906_01 

2 2 2 1 3 1 4 2 2 1 4 2 

3 2 3 4 4 3 4 2 2 2 3 2 

3 2 2 1 3 1 4 1 3 2 3 3 

12835 
Leon Creek @ 
Applewhite Rd 

1906_02 

3 3 1 4 2 4 4 1 1 3 3 1 

3 2 4 3 1 1 4 3 4 3 4 4 

2 2 2 1 1 1 4 1 3 2 3 4 

2 2 4 4 3 1 1 2 2 2 4 4 

12836 
Leon Creek @ SH 

16 
1906_02 2 2 3 1 4 3 1 2 2 1 2 4 

12837 
Leon Creek 

Bridge on Loop 
410 S 

1906_03 
3 2 1 1 2 2 4 1 3 3 2 2 

12838 
Leon Creek @ IH-

35 
1906_03 

2 1 1 1 2 3 3 1 2 2 2 4 

3 1 1 2 2 4 3 1 2 2 2 3 

2 2 1 1 2 3 4 1 1 3 1 2 

12840 
Leon Creek @ 
Quintana Rd 

1906_04 

2 1 2 1 3 4 2 1 3 3 4 2 

2 1 2 4 2 1 4 2 2 2 1 3 

3 3 3 3 2 1 4 3 3 2 4 4 

20518 
Leon Creek @ 
Old HWY 90 W 

1906_06 

2 2 1 2 3 3 4 1 1 2 2 4 

1 1 1 1 1 2 4 1 1 2 1 1 

2 1 1 2 1 2 4 1 1 3 1 4 

F
L
O
W 

Downstream 

Upstream 

EXCEPTIONAL HIGH INTERMEDIATE LIMITED 



LLC UAA Benthic Results 
• EPT Taxa Abundance 

• HBI - Σniti/N 
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Oecetis sp. 

Leech w/Progeny 
Argia sp. 



LLC UAA Habitat Results 
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Station 
ID 

Station Description Seg_AU Biological 
Events 

HQI Mean ALU 
Achieved 

14198 Leon Upstream Leon 
WWTP 

1906_01 4 23.8 High 

12835 Leon @ Applewhite 1906_02 4 23.2 High 

12836 *Leon @ SH 16 1906_02 2 20.0 High 

12837 *Leon Bridge on 
Loop 410 S 

1906_03 2 24.0 High 

12838 Leon @ IH-35 1906_03 4 20.0 High 

12840 Leon @ Quintana Rd 1906_04 4 21.9 High 

20518 Leon @ Old HWY 90 
W 

1906_06 4 20.6 High 

*12836 & 12837 will be sampled in July 2016 

F
L
O
W 

Downstream 

Upstream 

HIGH ≥20 



LLC UAA Habitat Results 
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12836 - Leon Creek @ SH 16 12835 – Leon Creek @ Applewhite Rd 

- Abundant Riffles                  - Moderate Sinuosity             - Relatively Narrow (~10 m) 
- Moderate Instream Cover  - Undercut Banks Common  - Gravel Always Dominant 



LLC UAA Biological Results by Site 

15

20

25

30

35

40

45

50

14198 12835 12836 12837 12838 12840 20518

Nekton IBI CV Adj. Mean Benthic IBI CV Adj. Mean Habitat HQI Mean

28 

High ≥ 41 

High ≥ 29 

High ≥ 20 

FLOW Upstream Downstream 



LLC UAA Biological Results by Seg_AU 
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15

20

25

30

35

40

45

50

1906_01 1906_02 1906_03 1906_04 1906_06

Nekton IBI CV Adj. Mean Benthic IBI CV Adj. Mean HQI Mean

High ≥ 41 

High ≥ 29 

High ≥ 20 

FLOW Upstream Downstream 



1906_01: 14198 – Leon Creek Upstream Leon WWTP 
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DO min.  
(≥3.0 mg/L) 

DO avg.  
(≥5.0 mg/L) 
 

Habitat Quality 
Index (≥20) 

Nekton Index of 
Biotic Integrity 
(≥41) 

Benthic Index of 
Biotic Integrity 
(≥29) 

10 Samples 10 Samples 4 Samples 4 Samples 3 Samples 

0 Exceedances 0 Exceedances 23.8 Average 46.3 CV adj. mean 30.9 CV adj. mean 

Fully Supporting Fully Supporting Fully Supporting Fully Supporting Fully Supporting 



12835 – Leon Creek @ Applewhite Rd 
12836 – Leon Creek @ SH 16 
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DO min.  
(≥3.0 mg/L) 

DO avg.  
(≥5.0 mg/L) 
 

Habitat Quality 
Index (≥20) 

Nekton Index of 
Biotic Integrity 
(≥41) 
 

Benthic Index of 
Biotic Integrity 
(≥29) 
 

16 Samples 16 Samples 6 Samples 6 Samples  Samples 

0 Exceedances 0 Exceedances 22.2 Average 46.2 CV adj. mean 31.6 CV adj. mean 

Fully Supporting Fully Supporting Fully Supporting Fully Supporting Fully Supporting 

1906_02: 



1906_03: 
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DO min.  
(≥3.0 mg/L) 

DO avg.  
(≥5.0 mg/L) 
 

Habitat Quality 
Index (≥20) 

Nekton Index of 
Biotic Integrity 
(≥41) 

Benthic Index of 
Biotic Integrity 
(≥29) 

16 Samples 16 Samples 6 Samples 6 Samples 4 Samples 

2 Exceedances 2 Exceedances 21.2 Average 43.8 CV adj. mean 26.0 CV adj. mean 

Fully Supporting Fully Supporting Fully Supporting Fully Supporting Not Supporting 

12837 – Leon Creek Bridge on Loop 410 S 
12838 – Leon Creek @ IH-35  

- 3 of 4 benthic samples @ IH-35 
- Poor riffle habitat 
- Only Loop 410 S sample ~4 
weeks after pulse event 
- Excellent riffle habitat 



1906_04: 12840 – Leon Creek @ Quintana Rd 
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DO min.  
(≥3.0 mg/L) 

DO avg.  
(≥5.0 mg/L) 
 

Habitat Quality 
Index (≥20) 

Nekton Index of 
Biotic Integrity 
(≥41) 

Benthic Index of 
Biotic Integrity 
(≥29) 

10 Samples 10 Samples 4 Samples 4 Samples 3 Samples 

0 Exceedances 0 Exceedances 21.9 Average 42.5 CV adj. mean 31.2 CV adj. mean 

Fully Supporting Fully Supporting Fully Supporting Fully Supporting Fully Supporting 



1906_05: Leon Creek @ Loop 13 
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DO min.  
(≥3.0 mg/L) 

DO avg.  
(≥5.0 mg/L) 
 

10 Samples 10 Samples 

1 Exceedances 0 Exceedances 

Fully Supporting Fully Supporting 

No biologicals were 
conducted in this AU 
due to deep pools and 
the United States Air 
Force 



1906_06:  
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DO min.  
(≥3.0 mg/L) 

DO avg. (≥5.0 
mg/L) 
 

Habitat Quality 
Index (≥20) 

Nekton Index of 
Biotic Integrity 
(≥41) 

Benthic Index of 
Biotic Integrity 
(≥29) 

30 Samples 30 Samples 4 Samples 4 Samples 3 Samples 

13 Exceedances 17 Exceedances 20.6 Average 36.6 CV adj. mean 23.5 CV adj. mean 

Not Supporting Not Supporting Fully Supporting Not Supporting Not Supporting 

20518 – Leon Creek @ Old HWY 90 W 
14209 – Leon Creek Upstream Rodriguez Park 
12846 – Leon Creek @ W Commerce St. 



Project Timeline 
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Leon Creek @ SH 16 (1906_02) Leon Creek Bridge on Loop 410 S (1906_03) 

• 1 Full Biological Collection (July 2016) 

• 4 Additional 24-Hr Events (March, April, May & August 2016) 

 

 



Project Timeline 

• All sampling done in August 2016 

• Jan 31, 2017 – Draft report due 

• March 15, 2017 – Final project report due 
to TCEQ  
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SARA Recommendations 

• 1907 – Upper Leon 
Creek 
– Single AU 

– Assessed as a 
perennial creek 

– High ALU 
designation 
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Leon Creek @ Raymond Russell Park 



SARA Recommendations 
• AU’s 1906_01-1906_05 remain in the LLC 

• AU 1906_06 becomes part of Segment 1907 and 
the entire segment becomes: 
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SegID:  1907 Upper Leon Creek 
  From US 90 on the westside of San Antonio to a point 9.0 km (5.6 miles)  
  upstream of Scenic Loop Road north of Helotes in Bexar County 
 
Segment Type     Freshwater Stream 
 
AU_ID:     1907_01     Entire segment 
 Flow Type                         Flow Source Type         ALU Designation 
 intermittent w/pools      TSWQS                           Limited   
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QUESTIONS? 


